Functional cooperation of SMCTs and URAT1 for renal reabsorption transport of urate.
Urate is mainly excreted into urine in humans. Serum urate level is regulated by a urate transport system located on the renal proximal tubule. Urate transporter 1 (URAT1) is located on the apical side of the renal proximal tubule and is responsible for the reabsorption of urate from the luminal side into tubular cells. At the same site, it has been hypothesized that sodium-coupled monocarboxylate transporters (SMCTs) are responsible for the transportation of monocarboxylates such as lactate and nicotinate, which are exchanged for urate transport via URAT1. Accordingly, SMCTs could enhance URAT1-mediated urate reabsorption by providing monocarboxylates for the exchange. The present study was carried out to clarify the hypothesized functional cooperative relationship between URAT1 and SMCTs in the reabsorptive transport of urate. By preloading nicotinate in SMCT1/URAT1-coexpressing Xenopus oocytes, URAT1-mediated urate transport was stimulated. Nicotinate was taken up by SMCT1 but not by URAT1. When removing sodium ions from the uptake medium, the stimulation effect was decreased. When adding SMCT1 inhibitors, the stimulation effect was also reduced. The results from this study indicate the cooperative relationship of URAT1 and SMCT1, and that SMCT1 is a potential target for the alteration of renal handling of urate indirectly.